[Brain-derived neurotrophic factor and neural stem cells transplantation in treatment of hypoxic-ischemic brain injury in rats].
To investigate the effects of brain-derived neurotrophic factor (BDNF) on survival, migration and differentiation of neural stem cells (NSCs) transplanted into the brain of newborn rats with hypoxic-ischemic brain damage and the recovery of nervous functions. The NSCs were separated from hippocampus of neonatal Wistar rats within 24 h after birth. Brdu, NSE and GFAP were used as markers of differentiation and proliferation of NSCs. The newborn rats were subjected to hypoxic-ischemic condition to induce brain damage. Seven days later, NSCs transplantation was performed for the animals. The rats were divided into normal control group, HIBD group, PBS group, NSCs transplantation group, BDNF group and BDNF + NSCs transplantation group randomly. At 4 weeks after transplantation the nervous function of rats was observed by Y-maze and nerve behavior test. After they were sacrificed, the rat brains were examined by immunocytochemistry for Brdu and by immunofluorescence for NSE/Brdu. The hippocampus NSCs of newborn rat could be well cultured and they expressed nestin and they could differentiate into NSE, GFAP. Most of NSCs survived in cerebral ventricle 4 weeks after transplantation in brain through Brdu immunocytochemistry and they migrated into regions of brain extensively, especially to the injured side of cortex and hippocampus. The number of living NSCs in the injured side of cortex and hippocampus of BDNF + NSCs transplantation group increased evidently and the percentage of NSCs differentiated into NSE was higher than that in the NSCs transplantation group (P < 0.05). The nerve function recovery of the rats in BDNF and NSCs treated group was significantly better than that in the other groups (P < 0.05). The NSCs group had no prominent changes as compared with the model groups (P > 0.05). NSCs can be isolated from newborn rats hippocampus and cultured in vivo. NSCs can survive, migrate and differentiate into neurons through cerebral ventricle. BDNF could significantly accelerate proliferation and differentiation of NSCs transplanted into the brain of rats with HIBD. The nervous function recovery was improved prominently by transplantation of NSCs with BDNF application, which may become a potentially effective method to treat HIBD.